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(54) MANUFACTURE OF ALUMINUM ALLOY HARD PLATE FOR WRAPPING 

(57)Abstract: 

PURPOSE: To economically manufacture the title hard plate having high strength and high 
formability with good productivity by executing specific heat treatment and rolling to an Al 
alloy ingot having specific compsn. consisting of Mg, Mn, Cr, Zn and Al. 
CONSTITUTION: The Al alloy ingot contg., by weight, 2.0W5.5% Mg, furthermore contg. 
one or more kinds among <0.7% Mn, <0.5% Cr and 0.05W1.0% Zn and the balance 
consisting of Al with inevitable impurities is subjected to homogenizing heat treatment at > 
450°C. The hot rolling of the ingot is ended to 5mm plate thickness at >280°C and the 
ingot is wound into the shape of a coil. The hot rolled coil is thereafter charged to a 
continuous furnace of 350W600°C and is continuously heated in the state of the coil 
without lowering the temp, to <200°C. The coil is allowed to cool or is rapidly cooled to < 
150°C at >100°C/min cooling speed. The coil is thereafter cold-rolled at >80% cold rolling 
rate, and if required, is subjected to stabilizing annealing. By this method, the Al alloy hard 
plate for wrapping which is suitable for a cover to a can can be obtd. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAOqa4IBDA40 6/9/2006 



Searching PAJ 



Page 2 of 2 



[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



http://wwwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAOqa4roDA4^ 6/9/2006 



® b * @ # jt ( j p) ® $f Mr tu m & 
©&m$fft&m (a) spi -208438 

©Int. CI. 4 HtSAE^ Jffl33#^ @&Bg ¥J£1¥(1989)8J322B 

C 22 F 1/047 6793-4 K 

// C 22 C 21/06 Z-6735-4K 

<§># SI BS63 -32392 

@ih m B363(1988)2fll5B 

®m m % m m m m^nmm^^m 8 

@3S ?a * 66 # ft * «*»KHmH»Hr3-162 

®fcB n A t*££&t*F»§IBT **!SWFm*ifcEJffiKIBriTa3#18^ 



<!S IB I 

(1) Sfi%-e(J!UT. PIC). Mg:2.0~5. 
5%**Wb. 3EIC Mn: 0 . 7 % £ jffl , Cr:0.5 
%5fc?i$&tfZn:0.0 5 - 1 . 0 Hfl) 1 iX 

t? • # ± tf . * © a . «iKU£S3-oi/fc2oot: 

#*F0fi*KTtf6::fc«i!UJC. 350-600 

1 0 OTC/nina±i:t 1 5 0 *C £1 

Tt-e^a^^isn, * 0 & , ^rtflffi®^eo% 

(2) Mg: 2 . 0 - 5 . 5 % £ £ £ £KMn: 



0.7**88. Cr: 0 . 5 Zn: 0 . 0 5 

« » # a flat/^nria^^tt^^^^^A a ^ £ 
» # k o t , 4 5orj^±^ajgcoi6js^j»fea 

fcifeb. &I8£E$g fir & J5 5 oa^T . 2 8 0 tp;i 
0fflfl"CH7LTa-nbt*-O8*±tf. * <Z> ft , 

& a u ic . 3 5o-~6ooiC0fijRd!>ifc8#ica 

fca-<^/tt 51 ^tt»»»«l 0 0r 

/"in^i^t 1 5 0«C&T*T&&tti3Sft. 

■* suae- n/.. £®&tf#&fiftfc#j?i^0fc 



-241 



iT^5JlS 5 0 5 2. 5082, 5 1 8 2 ? 
0)7 )Vi - 0 hX^Z. 

ioiijftiaffiBtt(ttAft)«6«-r6*ttT?fty. 

03 X If # & BS 5 2-4 8 0 8 8 ^ ft £ & & £ ft 

n>^. *fc. ti e> i ot±»rajff ftr<a£i$ 

6 0 - 5 0 1 4 l5-ft£tfft££ft?i*&. 

*y. e»*0#ttK£^TftiaiflE£«s*Ktt* 

& 31 £& U 4* i» © li . # co # ffi . 

& «&ftttu:a*/i/iio*a££&£ 
c . a & * n * £ ft *T s ft if £ £ tt k ra m tf& 

* fc a T- £ * . - * . ttft&tfttttt 
taa^i&ftflfcffiafcft&sra&ftftv*. 

«)i:CAL(51fitt«)jl»ft4. U * L , 

^tiiii|(D4Ii4, Sc « II ic » ic P3 ffl * * . 



11 BB ¥1-208438(2) 

i fc . CALiiaMft3S5«ttt?feft*», % a ft <& 

- ;i/ li 8 J& H # # 7 ;l< £ ^ntioS^icliJA 

a - ;i/ a* jfl V* & *i a a k . ft paj s S & © ft « & 

ifi £ ft * # K . iAD-A/flttiSHi 15 

0rfilT«ttJB^J<ififi*)«)J6f*«)**6. CA 
L»7*iAi/-*-i:T»i&»»t4:kttt 

£ ft ^ o fc . 

"C , fctt£lSbTftiift$>ftfcfl«k:fl&ffl£ft 

r & * r . ft s & a ft k & m ft ft ra # a a ft n * 

4 o r u . * fc ft x * n> * - & a-» « ft t 

fc . 



jSEattfelAtifc*. # IS *8 # . ft K ft 

© 5 » « ia . jftttftra©ffl«^©a^^^. jfi^ 

» £ A. » & 7 ;i/ * 

< St it L*ft"*»K-3 V>"C&&fF&&fifcfc*S&. 
% & «f & ffi ffl U T it £ A # <0 3 Q ft 99 S £ * £ 
a -fe ttHQSfkfttta. ft MEM 

&UMCj$$;&0ftft#<B£&#&&$1'*-*K* 

y , ^fi&^fc*cfc£j|v>d}i,fcfc<BT*&a. 
-r ft *> . *«Ui^a4S»ffl7;i'5-^A^ 

&i«tfi<Z)aiSr£i*. Mg: 2 . 0 ~ 5 . 5 % * £ 
U . 3EKMn:0.7%*a. Cr:0.5*i&t/ 
Zn:0.0 5-1.0 % Q> 5 *> <b 1 mx & 2 ±. 

£ 3 # u . «&#Afl&tf*^Stt*»&fr&fc 

*AQ£lfcl$#tCO£. 4 5ox:jeJi±^aso^ 

©{tft&S & IS U . ftHffijS SrtSW 5bbJBIT- 2 

a o"CJ^±wiaST'^7UT3>r;u^-c^^±ff. 

* 0 '& , ftfiflffiJg:i-f;i/«:2OOr#T0)ffl*K 
T If * - fc ft t IC. 35O-6OOT;(OiaS0l 

«FcaALT:w/i/0ttfflt?a«Wk:iiiifto, 



ira ft $ ft fc =i -f ^ « 51 $ & ^ fk ft <t ^ ti ft si & a 

1 0 0 TC / min JEl ± T 1 5 OrJttT*"CAJ*ft 
131 $ ft . ftBIffig*80%JBJl±©ftraiiE 

Mgitaas^±t^jftftic3ii - eft4^, 2.0% 
*»TttattfcUTa«tf »j, * fc . 

<3D , ftHiffiSft»cftlft*«3fi4Lfcy. Siatfi'e^ 

Mnl±3aiJS©^±t^ittft?C*'C*4*»©«>^ 

ffi ft ^ a £ u fc o . an #fft»<ftU5i*r. 
aa*s-cw»a^tt©fiTtf3ru<ft*'. tfc^^ 



242- 



0 . 5 % £ & * * $ £ k: tt ft < fc y & £ a 

Hfifi-efl&j&ttCDfcT 2 L < fe 
*. LfctfoT. CrfiliO. 5 %5fc«U:&£iJ-f *. 

0! * x :/ K 0 U * v Mraxtt<&!5j±k:*f$&fe7t; 

$ & * • u * o . o.os%*?arii^^^m 

£ ft *0 L . &ftft-Cfe<fe*. L fc o T . 
ZnliO.O 6~1.0««)l||fct4. 

Hi. ±S2Mn, Cr&Z/Znli, ± L T $ # 

u * . 

fe . ^tfiftt ItSi, Fe. Cu. Ti, B fe 

miili* S i I* 0 . 3 % . S * U < 
O.UftT. FeliO,5%£tT, 2*U<1±0. 
2 % & T . Cul±0.3%&T. TiliO.l^WT, 

b tt o . o 5 % -e *u* * % m <o & * k w tc pg a 
ii fe . 

& T . 2 8 OtJ^i«)jaJlt?iH7t'5£.S/>^5. 

c: ©»HE&£tt =i >r * ft, #8 

£ ft a . 

c ft vc # t, . a&^rttcft'btfJiSSflPp'ja* 
*fti , 4'<<«j|*fcffnfl)tfty. » pa je & * 
tit? 4 jut. b§b*, susaiaiate-rafcacDB 

iai^^i:^ YJi/ttt^Ai^i. * 0 8S . 20 

Mg, S i) $ ft . «TftU £^ 

B h fe * . lH>-3 t. j»rai£g3^/l/i200 
A T S <fr 51 A £ . 



ft 03 ¥1-208438 (3) 

i»^C0<k^^^$:Wra7;i/^ - ? A £ £ li , 
ft i£ ic <fc U & # . 8 ig £ ft * # , 13 £ ft 8 # K 
ti&fajff&$ftaffiK#£E&KTi9©ffc»*iiI 
£ tt T &» S tfi & * . -f fe t> *> . z w ^ © In) » a S 
*»4 5or*»-cttfiff©»ijS5^*^-e*y. 

4'J2^A ? *S. T 4 t> *> . & P»fl ffi si |g /9 5 no & 
* <D PpI M & £ £ * * * . »g»7St^280 
Pifl i$ ® & U: n T 4 5" #flB:<J)iS^fcflD£$: 

ft * *> & * # , ^ia^35oiC3tcjM-ci±sM 
ivfstttiSidfi. ^ - - •> * « © nsi a # & 

t * . iHoT, iGia&&0*0>#£l*3 5O~ 
6 0 0 t:«)$gffli:t5. fe , l± 
AD&tfiiiP£l*i?Tor5*rL. f*nc ti: □ -Ml/ 

£ 25 tt ©*ffl "C li 3ft $1 A fii © * A' * L v> , 

it. $ ai <z> $ £ t± . ESfcaubfcAyiS] 

b £ £ i> . A&ftuzt*. ft£P&JKtflOO 

*-eicjecj&^*».iM5fc fe u. jRikfenn t»-r 

4a;;<c4, u o r . & $ # a o <a £ tc ti 



-243- 



^^ti. $&<t«$&<& s ttrt a ft - Mg^^i 
*<B«fc#li#lcfcl[iB$ftft^. -«fttct*10 0 

A ft -4.5%Mg-0.3 5 % Mn - 0 . 1 5% 
Zn-0.2 0% Fe-0.0 9 %Si0<b^fifc#* 
If 47il/i - * 5 0 no/?) K 5 0 0 

S4n.it Ufc. £0fi*®£|iBE£i*7aXlt3O 



t?Ca¥ 1-208M8 (4) 

JEk. 0 . 4 bo/5 i *e#(SJff g l . 

ft e *v # *4 ic o r % *-*V^(2 0 0r 

ft . fig 8 y 5 * ti . xiJi?-fe>KSi«i(4 0 
5 0 0kgfl)Attlc«kij. fftyjtl.67a* 

tfi til li . xu^-fevst^A^tCckUSfiBt/i 
M^hiDXttli. 6*~>4*-*3.2*CD£ 

1 . 7 5 **£k±0) t><D$:A#2:ij3J8?Ufc. 

31 2 ^ £ y 0*3 £ ft £ £ y , *&0J3flNQl&tf 



0 . 5-~ 1 . Okcf/u'ft < . x>KO±gfijl^t? 
* & * 3 *B 0! . iraffigft2 0 0 t^Ti!DS 

ft a # ft < & $ ^ g & © x * >\> * - 0 % ft 

ffl k y £ £ tt . 4Sf x * ;i/ # - -c & h x 1* & • 
- a . *fc & $ ffa 2 , Anft^jBflDfeAtjfeillS 
fl i: ft y . I*&-e/«ttK&oTv>*. 

^Nd4»t, fiv>tgja«»c-t a no 

fc <fc 5 Jfc *& ft 5 t * £ ft O . H K *t « 0* Nd 6 



-244 



« IB ¥1-208438 (5) 



5B i m 



Na 


Oc) 








tf3 3' 




OC/hr) 


^fi i§ 

(1C) 


OC/hr) 


0c) 




1 


3 0 4 






304 


30 


4 00 


0 


2 0 0 1C/ain 




2 


2 9 9 






2 9 9 


0 


3 4 0 


0 


2 0 Or/oin 




3 


3 0 1 




3 0 


2 3 0 


0 


4 0 0 


0 


0 




4 


3 0 3 


0 


0 


18 0 


0 


0 


0 


0 


tt£tt 


5 


3 0 5 


0 


0 


3 0 


a 


0 


0 


3 Or/hr 




6 


2 5 1 


#••» 




2 5 1 


a 


0 


0 


2 0 Or/oin 


0 



SB 2 H 





H « tt tt « 


■ttU 


* » 11 




Ha 


T.S 


Y.S 


e a 


E# 


(ram 


h) 


tt * 




(kgf/W) 


(kgf /mm 2 ) 


(%) 


(%) 








1 


3 7.5 


3 2.2 


8.3 


4.8 


5.2 


1.8 8 




2 


3 9.2 


34.3 


7.4 


7.5 


3.9 


1.7 0 




3 


3 7.2 


3 1.9 


8.2 


4.7 


5.2 


1.8 8 




4 


3 6.6 


3 1.5 


8.0 


4.6 


5 . 1 


1.8 3 




5 


3 6.5 


3 1.4 


7.7 


4.7 


5.1 


1.8 3 


0 


6 


3 7.2 


3 1.8 


8.1 


7.0 


5.0 


1.8 3 


0 



A»»(5 Od»»)VC 5 2 01CX 2hr® gSfcttfe 

nil. »raff«i(iiTia«3 o 0Tci«)ic j; 

*0&<OX8tt. £ 1 &0 Na 1 (*$5HJJtt)0# 
t§6*fc*t»fc-3HT. 0Sifettl<&©£i:|iO& 

ft s , ^Affi^DtEto^flDttfSiraffiS^a^^ 

miffiji , lics»*i* 5 4i:fccotf, M a fit s & 

(&94m) tf#6hf. ##*sttaa£tt?rfr 

ft ^ o fc . 

ffi 4 K £ U HJ3 * ft i: * U . * ft 09 tt A . B a 
F tt n f ft S * # /J» 5 < fi£J&ttfcfl8ftTi>5. 

J8 ffi £ # K . *%B^ttB. F tt - JU . Jfc f£ ft ft 
^^0rtffffi2«caLt*)U, B F t 0 3 v> 
tt Zngftl®*ftlC* y , &&0 znfttait v * ? 



^E)&^tf*^tt»ii±©raa^*ofe. 



-245- 



HEi? 1-208438(6) 



m 3 s <k#«» utw 





Mg 


Mn 


Zn 


Cr 


Fe 


Si 


a ^ 


A 


2.5 2 




0.15 


0.2 5 


0.20 


0.10 




B 


4.4 8 


0.34 


0.2 2 


0.0 3 


0.19 


0.0 9 




C 


1.84 




0.0 2 


0.2 4 


0.2 1 


0.10 




D 


5.6 2 


0.3 5 


0.2 2 


0.0 4 


0.20 


0.09 


It 


E 


4.5 2 


0.7 5 


0.2 2 


0.0 3 


0.19 


0.10 


n 


F 


4.55 


0.34 


0.2 2 


0.0 2 


0.2 1 


0.11 


n 



» 4 m tmmt 







(%) 


f& W tt 
(nnh) 


ffl * 


T.S 
(kgf/nm 1 ) 


Y.S 
(kgf /ma* ) 


e a 
(%) 


SSiJifi 




A 


2 9.0 


2 5.5 


7.5 


4.2 


5.2 


1.9 1.. 




B 


3 7.4 


3 2.1 


8.2 


4.7 


5.2 


1.8 8 


tr 


c 


2 7.4 


2 3.7 


8.0 


4.4 


5 . 3 


1.91' 




F 


3 7.6 


3 2.3 


8.1 


4.7 


5.1 


1.8 3 





x>Ktf&t&#tacfc £ & & 

# fM: fe * 7 ;u s - $ ASHfc^a^&KKfflt-f 
* . * % K fe W a £ » 8 I £ li (ft 0 # ft . 

wx\t. * * v s§ & # . x»c 

ft Jfl «I til "C & U , ifiSXil^^^ 



ft ft 8! A l*5££ttfli^3Jffl/1f 

a a # a ± 4> ft 



-246- 



